In this paper we obtain the orthogonal curvature of parallel hypersurfaces using Euler's and some preliminaries theorem then we show if the parallel map preserves the fundamental 2-form then the hypersurfaces will be hyperplanes.
Introduction
M is called a hypersurface in n-dimensional Euclidean space E n if: M = f −1 ({c}) for a smooth function f : M → R and c ∈ R and with f −1 ({c}) = ∅ and ∇f (q) = 0, ∀q ∈ f −1 ({c}) [1] . For any hypersurface M, there is a vector field N = n i=1 a i ∂ ∂x i orthogonal to M where each a i is a smooth function from E n to R. Suppose M and M are two hypersurfaces in E n . We note here there exists a parallel map [6, 5] given by f :
Then M is parallel to M. We denote the parallel hypersurface M by M r . Now let S and S r be Weingarten maps in the M and M r respectively. Let N and N r also be orthonormal vector field in M and M r . In this paper we derive the orthogonal curvature formula K(f * (v)) by using Euler's theorem. we prove if the parallel map f : M → M r preserves the fundamental 2-form, then M must be a hyperplane.
Preliminaries
Let M be a hypersurface in E n and N a vector field in E n orthogonal to M, also D be a the Riemannian connection [7, 2] , so we have,
where X ∈ χ(M) , S is the Weingarten map and χ(M) is the space of all vector fields on M [9] . The eigenvalues of Weingarten maps are the principal curvature which are called principal directions [8] .
where K is an orthogonal curvature . With the above definition the orthogonal curvature of a parallel hypersurfaces is obtained by Ref. [3] . 
Theorem 2.1 (Euler's Theorem) [4] Let M be a hypersurface in
In Theorem (2.2), if v p ∈ χ(M) be the fundamental direction of curvature and f * be derivative of f [1] then we can obtain
3 Orthogonal curvature
Proof : According to the following equation
we obtain f * (v p ) and S r (f * (v p )) (for any i, j, < v i , v j >= {1, i = j, and, 0, i = j}). Here S is the Weingarten map on M and the corresponding matrix S on
where {v 1 , ...., v n−1 } is an orthogonal basis. For any v p in T p M we have
where
and also apply S r on (4) one can obtain,
Using Theorem 2.2, we have
In view of equations (4) and (6) we takē
From Theorem 2.2 also we have,
Substituting (8) in (7) we obtain
By the definition of fundamental 2-form in M,
II(x, y) =< S(x), y >,
we present our second Theorem. 
is constant, so we have,
Since v j is non -zero vector field , we have,
As we have v i = 0 and k i = 0 (1 ≤ i ≤ n − 1). Also the following relations are satisfied,
where N is constant and M becomes a hyperplane.
Conclusion
We have used Euler's and some preliminaries theorem. These theorem lead us to obtain the orthogonal curvature of parallel hypersurfaces. We have shown that if the parallel map preserves the fundamental 2-form then the hypersurfaces will be hyperplanes.
